A 14-year-old girl with anorexia nervosa was admitted to our hospital because of severe weight loss. She was 152 cm in height and weighed 27 kg. An echocardiogram demonstrated normal left ventricular contraction and a small left ventricular end-diastolic dimension. Pulsed Doppler transmitral flow demonstrated normal early filling velocities but a complete absence of late diastolic flow after the apparent electrocardiographic P wave, consistent with atrial electromechanical dissociation, so called atrial failure. Six months after admission, her body weight increased to 42 kg. Pulsed Doppler showed a normal transmitral flow pattern in both early and late diastole. Wedo speculate that atrial failure was related to malnutrition due to anorexia nervosa. Atrial failure can be one of the clinical features of patients with anorexia nervosa. (Internal Medicine 37: 857-860, 1998) 
Introduction
Since Richard Morton described the first case of anorexia nervosa in 1694 (1), there have been many descriptions of the clinical, physical, and metabolic findings of patients with anorexia nervosa. Themortality rate of anorexia nervosa during a 5.3-year study was reported to be approximately 6% (2) . The most important cause of death from this disease is cardiovascular dysfunction, not suicide (3, 4) . It has been reported that up to 87%of patients with anorexia nervosa have cardiac abnormalities (5) . Therefore, the presence of cardiovascular abnormalities is an unavoidable issue for the managementof this disease. Bradycardia (5), hypotension (6) , tachycardia (7), a decrease in cardiac chamber size (8) , impaired left ventricular contractility (9), electrocardiographic changes (7, 1 0), pericardial effusion (6), andmitral valve prolapse (1 1 , 12) have allbeen reported in patients with anorexia nervosa. Some previous articles have focused on the effects of anorexia nervosa on left ventricular function (8, 13, 14) . However, atrial function in patients with anorexia nervosa has not been studied. The percentage of total transmitral flow contributed by atrial contraction is about 30% (15) , which indicates the importance of atrial function in left ventricular filling. This is the first case report of atrial systolic failure associated with anorexia nervosa.
Case Report A 14-year-old girl was admitted to our hospital for treatment of anorexia nervosa in December 2, 1996. She had no chest symptoms. Since the death of her grandfather in July 1996, she had a loss of appetite and was diagnosed as anorexia nervosa based on the criteria of excessive body weight loss (more than 15% of body weight), fear of obesity, disturbed body image, and amenorrhoea of three months duration. She had no significant past history of illness or a family history of disease. On physical examination she was 152 cm in height and weighed 27 kg (-44%). Her heart rate was 45 beats/min and regular, and her blood pressure was 80/46 mmHg.Auscultation of the chest revealed no heart murmursand adventitious sounds over the lung field. There was no evidence of congestive heart failure. The laboratory data on admission are listed in Table 1 . Her serum levels of amylase, total cholesterol, and human growth hormone were elevated. On the other hand choline esterase, triglyceride, T3, IGF-I, luteinizing hormone, and follicle stimulating hormone were decreased. A chest radiograph showed a cardiothoracic ratio of 35%and no pulmonary edema. An electrocardiogram revealed sinus bradycardia (45 beats/min) ( Fig. 1 ). Anechocardiogram demonstrated normal left ventricular systolic function (fractional shortening 3 1 %). Pericardial effusion was also demonstrated, but it was slight. A color Doppler study showed no abnormal flow. Pulsed Doppler transmitral flow demonstrated normal early filling velocities but a complete absence of late diastolic flow after the apparent electrocardiographic P wave, which was consistent with atrial electromechanical dissociation ( Fig. 2A) . Six months after this admission, she improved and her body weight had increased to 42 kg. At that time, a pulsed Doppler study showed a normal transmitral flow pattern in both early and late diastole (Fig. 2B) . Echocardiographic parameters on both admission and six months after are shown in Table 2 . Therefore, it seems most likely that her atrial electromechanical dissociation was related to malnutrition secondary to anorexia nervosa.
Discussion
Cardiacabnormalitiesdueto anorexianervosaare essentially derived from malnutrition and starvation. Ona cellular level this leads to diminished protein synthesis ( 16) , activation of calcium-dependent proteinases ( 1 7), mitochondrial swelling (16), decreased glycogen content (13), interstitial edema (13), and myofibrillar atrophy (1 8 Pericardial effusion small amount small amount (= 100 ml) (= 100 ml)
of such malnutrition include decreased contractile force of the ventricle (13), decreased cardiac output (19) , and decreased diastolic compliance (20) . Clinically, bradycardia (5), relative hypotension (6), mitral valve prolapse (1 1 , 12 Gibson (2 1 ) included atrial failure due to dilated cardiomyopathy, hypertensive heart disease, hypertrophic cardiomyopathy, and patients with DDDpacemaker. Anorexia nervosa has not been described in previous literature as a cause of atrial failure. Interestingly, the atrial waveof Dopplertransmitral flow appeared after the present patient underwent 6 months of treatment for her malnutrition. Thus, nutritional deficiency in the atrial muscle mayhave been the cause of atrial failure in this patient. The atrial contribution to diastolic filling is an important determinant of left ventricular function, especially in patients with a dominant A wave on transmitral flow. Absence of the A wavecan makea significant decrease in stroke volume. Therefore, atrial failure may pose a significant problem in the management of patients with anorexia nervosa. In conclusion, atrial mechanical failure should be considered as one possible manifestation of anorexia nervosa.
